Complexes of Felodipine Nanoparticles With Zein Prepared Using a Dual Shift Technique.
To improve the dissolution of felodipine, felodipine-zein complexes were prepared using a dual shift technique, with zein as both stabilizer and carrier. The complexes were characterized by particle size, zeta potential, morphology, crystalline properties, and release behavior. The complexes could be prepared in high yield and showed good redispersibility. The mean diameters of the felodipine particles in complexes were 150-300 nm, with negative zeta potentials of -30 to -25 mV after rehydration, and the particle sizes of the complexes were in the range 10-80 μm. The size of the felodipine nanoparticles incorporated into zein increased gradually with increasing drug content. Powder X-ray diffraction and differential scanning calorimetry indicated that felodipine in the complexes was markedly less crystalline than the pure drug. Both the rate and extent of dissolution of the complexes were significantly greater than those of the active pharmaceutical ingredient or physical mixtures. Spectroscopic analyses indicated that intermolecular interactions, especially hydrophobic interactions, are the major driving forces for the formation of the felodipine nanoparticles and contribute to the stabilization effect. This study provides a promising strategy for enhancing the dissolution rate of drugs using simplified preparation processes and showcases the design of zein-based oral delivery systems for bioactive components.